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(54) OPTICAL DEVICE AND OPTICAL SCANNER 

(57)Abstract: 

PURPOSE: To obtain the optical device which greatly reduces the 
influence of temperature variation and can greatly increase the quantity 
of frequency- multiplied radiation, 

CONSTITUTION: The optical device is equipped with a diode laser 
12 and a nonlinear optical medium 31 so as to increase the frequency 
of electromagnetic radiation, and the nonlinear optical medium 31 
increases the frequency of radiation from the diode laser 12. The diode 
laser 12 is a pulse diode and a feedback means 37 is arranged which 
sets the radiation from the diode laser 12 to wavelength within the 
permissible band of the optical medium 31. This feedback means 37 
can be composed of a photoelectric or optical means. Further, a device 
is shown which is equipped with the optical device as a radiation 
source unit and optically scans an information surface. 
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^3D*K*e*S-r-51t^-B9S2{l©®©#®r-^^< t 

i> 1 ns§=ff s c t znmtrz. 

[0032] #|S93(C i-S^^gtt. AW^R^Hilf 

as-r-sci^^t-rs. if^jXAiiegtsc 

30 itcJ:?). St^fcr-A^gSJrOfttfft^AttL-Rtifm 

s. 

[0033] ^^?(c £z>$&mmG>m>fmm\*. m 

laSS^M© 5 ^ ©— ^©ffiK^ 4 ©.m^JgfiS b . c ©^ 
4©^tcU(-a^]i±^-?-i&iegL/, C©Uha*TaJtt 

SSSffl^lcSAt*?-itT, mm 1 ©MtcWttMtcte 

■5m2©Sc«*K*e*iS-tf-5>«k -5{c^sSUfcC 

AStft«t-A«7£SS»fffl^^lRO'^2 

©ss^Miiiii-r-sm 1 wft<Dm 1 ©ft^stctSor 

{£J§b. c©fifctit?-Aii. u h a^ttS-T-tctO* 
SSSftt^^^l ©5l*®4W^2ffirt©^2©ftl4 

^. S^^^SSWftft^^JfflL-TfltW^SSAJWOfttf 
e»n^. C©U hn^T(fi]ti^«. «*.tf*B»f.ftflr± 
(Cl2gUfc9 0' CDHft^l-^^'JXAinci* 
50 T"#S. C(D7'';XA«, ^PdibTW^ffi^KS: 
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[0034] 7v-F'<5 i'^S^IelJf^T'^Lfc 
t-A£isI«9g^K:*fL,T— ^A*feftSr-AStS-&^» 10 

[0035] ^mifc^zft^mmtDswimmwit. ? 

$ ftfcifcW tr- ak:** i/t afc/hft tc M r @&oJfc£fc:I2 

flW5f£-CGJ**Se*.ae£(c«fc»K i?f©D«*#«a»? 
[0 036] *^K«fc-5^SIH©80©iyfeWtt. & 20 

K<fcoT$ra$n«gif?*L/c^©S£^TS:^& 
F U— f©MSSi^3fe»©^§w« 

[0037] ttimttr >? f- a ■jmwmzm^zmfcw 
ffii u mssm*- v h *sme*ft&M9? s c £ 

Sr^W:*- FU— «f©?SK<LU l|iF§aiWSi:xx? j-asjft 
i»r. Fu-if©^#sWflP?ft. w-tf <o?S 

IffiSSr^xStiGCfcO. b-1f^6»COm*X^i7 h 40 

itfe. x*n>tt*V^-- FU-- tfflOtH^JX^^ h^A 
£©M*£i*K:fcn,>Tifcg£J§Wft{c*g£-r •£©-£-. c 

7 a tc *$ w -s * - f na 8e^f«9 k *$ <, » -c «ffl$aai-r * i> © 
[0038] ffftjM^T ^ 7- < ffflwjazm^zm&w 50 
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tt S 6 K . > - * *HuiB#^.^^«*©SSi 

[003 9] jzz%;¥ms<DM(DmMmz. # 

£Lfcc££!|r<a£irs. c©J;5£Jf!jiK:2tLT<,>a> 
fc£^-;u-> FU-lffeS?®T*€.. 

yy-f F l — fH*. 3£S#f*ffli5GB 2 
22 1 0 9 
[0040] *^KJ:S£5*garoXtt0fi*. 

^ TfeifjggS^^t^tl^, ^W^-- FU~ tfA>6©ft 

[0 04 1 ] *^KJ:*.jfe9*aaK>8*DldtWW:. » 
?SaS?rKTP. LiNbO, XBL i T a O a ©^ S© 
loCDtt^-C^fiSOfcCi^^i-r-S. feS©»^© 
KNbO, MKLiNbO, immWLZtgjzZ&Zft 

[0042] *»HJ«, ifflgai „ h £. C©StI^ 

^.x„ h*>6ttfflsnfcSk«*l»«ifi«:jtS^7l«!' ht 

• FU— !ftCM^ffiti^^U^©*8§S 
«T. H®«cS**«9!£fftt«:K9i-rs. 
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[0 043] 

h 7 > i> 9 tt^iK? h 1 1 K iO^t 5. C©fc 

H3i, aewt-Ai 5*Eflsm*i3±Kjaw>K 
rs»ufcsi4«t«2 i «tt9iflretcgBA-r&ttm% i 

9i^-r-5»7c^§2^x.^, 0 fiS^l 2;fc6#££ 
LfeSftiiui-;. h l 3^6&iHSn/ct-A 1 512, St 
!gsu>X2g i 6tcj:Offf«nK:*jt,>rra5jx^v hi l 
t(/TMUn. COflNRffiKJrOtf-Al 5#SSf$ 20 

-r*. Bfla§flt3 3&»- : e-*2 5K«t-9r»*snstt2 
mm» 3 ac«fe££« 2 2 7 -cstr^itcffiww 

KM £ if Seise J: 9. ttiBffi^^^Sr^Ct^ 
[0044] jt3M»SWt-A2 1 12. tf ^KWJtCia 

»3hrt>-5flMRK:S6oraE«3ail3n5. KSftr-A 
2 l*Sli*tr-Al 5frii,ft&TZ>tclb, 7K 

5 (IStf) SSWSCtm, 30 
C<Dn—7 5 5-(t«fcr>gM3ft;fc53*tr-A2 1©— 

4tR3 0iO«*^#4»fflt»4Ci3&JTiP5. C©» 

(C*st,>T. ttfJt-Al 5l2A/4«3 0*l@iIiB 

U E»»ft-CS«l/fcaA/4tR3 0*»Cfaii-}-4 

©T\ g«tf-A2 1 ©(g^lfiJtt, t-AX/'J,* 

2 8^CSCJfASfT^I^9 0• BKl/Tlafi. t©feJH. 40 

E2W£-A2 1 KttllMR 1 9 KfaWT^tcKSfr S„ 

C©^&a©SMffl&flifi£tc-3lr»-n2. 19 8 1 

1 9 8 2*ptC#fefir Ltctm "V 4 V v X* 7-9 -is*. 

f? KW>;7 HNo.9k:f2ig£nfc:£Sr 3>A*. 
h T4*9 fr^SJl' sfr— 7 s -/ * (Compact Disk 
Digital Audio) £##£^-5 C tWT$t *>. 
[0 04 5] C©RHK*at*/hgtCTSfc«>. ftSfiSl 
2£IT^*- Kb— IffciMWi. jfefHii 
J£f*©tf?ES;g£f ttSatCM o T If * 3*4 fcft. 

c ©gnnTKflk/htt&£:* # » h *s£*r a . so 
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0. Tfcfc^ft«©jfcg£*#KT£c£Kj;i9. j££ 

^#7i- sr-d/h;* < -r i> c l ifi-ci* mmm mt 
utt j: o x mr&mmgtcw^-r &&&&&& e»n 

[0 04 6] ffcfrfctet^T. ^+-KU- Iftt. -€■© 
jSS^<rggccffi??-r.5^*5$,^„ X-<:* 

-Fu— !ftt. 7t^r©S«tc^Hi/rr§tiW^flA 

--^©m^x-^ h 5 arc; u- -if t'-A©?sgtttas 

#©*iFSaUBff**St»«:fi£S # iSfffiT St&Bfts* 

C©^ttifc^6<JHi|-C*»JX«Sffi^ 
F U— tf£7 - F'< ? ^^i©a*^H±«:*j^ 

^^^f*©S®feS^rt©feB3fetcjg||K:S 

[0047] mm<D7 4 - -j zizmi ©^a^«t o 

*it^CiASt#i. mKDWW'&Z^mZ. i2S 
C^3tC^-r^-S-7-^-C*-5. C©^T». 

FU— tf©X-^^ h vA*5«<7©^:- Kr«t 

&&m*itCf&-rim ? a^xk 2 {@©jgS7t*5f*ss 
r^-/*- fu— jf3&>6©aaufc*7 -i- ka,^ 

LtSfi «c fc© i-T 4 C i AST# -5. 

[0048] H2«:*-rftSt®3.-5. h 1 3«c*$t»r; 

f-ft-KU- !fl 2^e>^U/cfeS*f-A 1 51201 
;U22flU>X2»6/iS£Sfn©U>X3fi2 9KJ:D*g 

3 1 ±icmM s -a-, c o&tw&i&m#ic is 
t»rao»©a«jtts:it«s-s*. ««3 i>e>ta*fi/fc 

M*3 3«. ©U>X*-T-%Wr4»2©U 
>X^3 5^J:*3^ffiS3 9±{C»^?-|±4. C©eiffl 
S 3 9 L.ftJKftA©tttt(C» L Tit&tt^fl T 

C©*fflS3 9 tt7i»^^ ^WSBfi 3 7©— 
flJjjfcL/. C©S9Sl^l236CClt^S4 lRO**9SPi-? 
K4 3?:*x.4. «*»9«60fcfiM*©-St2«tBS3 
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attCtkvmmm^So commit, imm 

mmm-^s^, (i#s„ <ts r . f topa© 

v h4 3*«wr*. ^^it(SbfcS5*©^«©a^ 

i^t^UiS(i#S D tCKO. m-FU- f* 1 2*> 
6>f££ L fcftf*©&S£ yj*— FU — !f ©BBRItta 
^ - £ © 5 1 o©^5 ^ - if £^{t £ If £ C i 

apjxx* F«sg©^#K:t§:S-f -5. WKnJIBfcx?.*- 
fe v id®j;a.=. 7 F43 »U— •f^KXlif-f *- K U- 

e> 2 fi©^^©jitRttSM* i /t -ca^rs. u- 
^©^^w-^^-r-s^s^^ w*- f u— if© 

[00491 13 ^ - K-K 7 ^#g©ffe©^ 

*M*5* U ^"Cttifl®^- v F 4 3 tc«k *) 

&<Dmffl$ttmn *EPHrr * c i tc <* 9 . c ©*£&<* 
©SJf*^^k^-i±r-e©«F^^->7 F^-e-sti 

[0050] %«?7 - ka z&mtwftycj&L* 
5ctfcr#4. c©a#>©fc©K:. JI&ati*fifciH© 

w@Emmns, ©&*§£. c©^is^-^xfc$flsp(i-^© 

K©/J^t£^©t&mbffiIEir&C£*^C#£,. 
ti*«**©SliKtt. mif^t-FU- !f*i!fcti4« 
»©DCj*»*SE<tStt5CiJcJ:i3. Xl^PSiift 
©f*S««*»?ife^fl<JK:3Wfc ?t5CifcJ:0 SWr 

js«w*A3S»*©**jt*w»-r 5©tc c ©sti*©^ 

+ 3 1 <ht£tBSI3 9 i©KI©fiEjg©<4gtcieg$^-5. 
M*. tfSPfrjSW 5 5> - 4 4 © <fc 5 «KSAa9!X?-R: «fc 0 
0 2 Rt>'^ 3 <D2m& hftm?Z> C ttfiV # £. 
[005 1 ] FU — *f©8*ifcm£#«&^##§5 

•?J;«:ft<ftU c©3^Ai6tfi£fe«£&iBgf±«:gl* 
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3t5U>X12 9*iJ;e/3 5©f^<9tC. ^7^X 
«©^g©^Lt»ti^c«. ^ - FM ? ^©^ 

[0052] S4ttCft£^b;fc£IS©3Ete«?9£7f; 
f. C©£Sgtt t FU-- !ftt#IS!J&3£3* 
il&3 1 ©f*Sw^rt©jgS©S$?7 ^ - F^ ^ i7tc«f: 
0^*- F u— ifi b-Ci6{f-rS*II^Jfflt--5. C© 

itAS5cf*©s*s« u < it b . m mo>mm<DT-em 2 a 

3 (COT-r£WC*s(*& c©fe«©*©m« 1 5 

[0053] jggiiS?^ ^ - K;<, i»«S*i5 aS. 
i^5 b iC^t. MS a ^ - FA 2, £J|x 

icV4*— FU- !f©^-cf F jI^tkU IUShttCCO 
7 ^-F^j FU— >f<D^i> b 

7'a-y>br*s. c©iffiS3SJR^7^- 

fflt^SgF*3©a<?©^*-?T©^'('^- FU-lfSc 

?i tctbmt. m 4 F*g©^siis? 7^-F^^#e3 

tcS^oS^^x^x^^-s^^Y^-- F U- If 

p r *s?sst-< * c ©sma^K wBs^Ba^ixia 6 
*>6*< ci*5r-#-5>„ c©s«:ttL'— *f'*)i>z&}<DW. 

SflCD/^U^LP, ?:iSbT*.2> (i=l. 2, — 
30 N) . L — ^^^©^^^©Jf^raWP. ;i)l>*m 

FU--*f{c«t<3^?n-5LP, Ki;«£-^;L3f#-£>fc 
©tc«. S^<^x©iSSB$p^R t tJ^cD©HF t 3«:^ 

wntfjfeettir*. itc, ctxtcjro^-rs^^ju- if 

[0054] C©»jS^M«H©±RcfTRWO«. 
[*3].R t =T 
R t =T- P-AP 
40 t4x6n*. J^lS-jtcii. S*f u-lfM.'i'XLP,., 
*^©U— !f/<Jl/^ L P 2 TiiSc < -e©yc©/^l/^ L P 

in4) R t =nT. n= 1 . 2. — 

R, =nT-P-AP. n= 1 , 2. — 

[005 5] i*»x*;l/+--^frw. i &j<>\,x<DXfr 
FT v 7ir B W©(^ft* orSS*/^JUX*5 U— !f(CA 

50 [?f 1 ] 
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[S£5] E (LP, ) >E (LP, ) 
©SSTSIfc-tt-S. CCCttt. SS^nVUX»5^B# 

J: o < & wntf & c t -5. 

[005 6] ±SgfflRt = n • T£fi§SSf £*§^Ctt. 

X©#S£&Cf»J©f?g&-5;?.Srt,>. TIEffiR, =nT-P 
-AP?:SIS-r-Sti^«:«. J5St^-;U^CDl«^ifLl> 

^*©£^*/<:j£*oTi»&i>§tB$£— ^sfc* 
[0057] mi. mmr$. wztm*** l p, # 

12i7^-F/<5 3 7 <!: <D!&<Dffi&<DVm% 
d, C©#^©l^tr-A©fi5»«tt*c£T4i. 

t»6) 

2 d 

nT-P-AP< <nT 

c 

ifinhinZtcib. mtdit 

d - — — • n T — • £ CP + A P ) 

2 2 

<£«3&$-2>. 0<fc«9*i*< lit)/jN§l,^M-C*-5». K 

/-c.ii/x©x*;b+"-#/j\$i,5i§£toj, ccD^^xut 

[0058] ±a©iB^^Sil*?^7 -f - F>t 5- 
45**^*- KU- If 1 2^6Sgfd©{igK:Kg-r 
(&©£r©£T-*d CcB3T*±&©HI^#£?8JEb& 

^seaitciea-rscitcfco. y-rtf-Fu— if©«& 
-statin* c^As^^n*. l-a»u &s 
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^4 5KJ:«?$iJ£3-l±S|5g'). ^I©gft"C«^lr\ m 
ffi-t? 4 - F^ *^I£3 7 ttg* ©75&T-||Jfi-r& C 

[0059111 ©oJ66^^04«:^L-. #0«T'«:*£ 
gj!tR*^4 7 ttfg^t?**. t ©te^4iA*f U— !f» 

^€rsst«-T4 5, mmimtcfavRStTz. cvm-e 

KMZintcmHtCCDft+lcJ:*) FU— !f 1 2 
KfaWSS^ti*. C©te^A5fficS4£,®&-f 
§*©jfcg£ . tS-?©Sfl9. W*> 2 ~>©^&^x h 'J 7 7" 

©l*^i^©^£Wr£8S:I-f©*A52'-/ , :+- F i — 
ifKAI*^SJ:5KiiiRTrsc£A5T'i§r3. *-f*-K 
U— «f##j8 5 0 n m (^fefc) ©2&g©Sfc£f£fg£ 
U ^^^JK^KPT (y>&5F*>*;l,*/9 

tC-TSIUfe^ST-tt. tg-^-ttl . 6 7«m©@^. HP 
*i6 0 0*/mm©^ F ') v v'^m-f hhCOtir 
•5. !f'<7-ttl : 3. 5©|i£;<OUX*I*fvC 

^X^iILJl^^tt:-C2 0mWgg-Cfe«3. ^»2[g 
20 # (Itfeft) 1^150 /iWt*5. aBSffiffcfcfxtt 

[0 06 0] a*©U— If-*- F1JI5 a A^fS-SiS 
KStCiS&U m«0. 3nmfSPlr*-5fci6. 

tt*t»#tH»**T*«>©£ L-r«*©ttfi©tt»8K* 

mi br- A jc J: ») * ^* - § ft* «^»J©»{c«cfff 

« V^77< J: i) Wai© J: -5 Kgiif £ C i AS 
COi^^c^tt. 2 o©¥®j£*5?g«Lh-C 
¥*^1±. ^L/X^5 1 >i7•T•5.C^^cJ;^3^f•^,C<t^> 

"C#^ 0 C©lt^*D^7 7 ^ ^^A5f# ^ 

M^PM-r^.cik:J:»)§f^©mS©^. #&tmtfig 
iE©J:^^7t##S?r*o^v7 ^ -^f^Kl-^i^C 
<tAS-C#-5». ±^L/c^S©-ot?^1f^ASgW6n 

40 [0 0 6 1 ] te^Ptt^ 7 K^Ti^^C 7 - U-^*S^5 0 

itscife-cti. c©s©t©r-«. ^&il5 2 

7^'J5 : "5A©J:^Aj:J* e BcDa«5 l±{CSW-5. C© 

ji 5 2 tts«©®^*i: •) m^mftmznTZMwm* 

Vffii&L XiEMfrhASi-? *> t'- A©x*;l/*--or>*g)5 
^ASC©JlF*gK:KDiZ i tf)6n^J:'5K:T-5. I5 2K, 
4«f ^ 1- 'J ^ 7^5 3 tffir* h y ? 7-cprafI«5 4 

ill 5 3<i)15 2(Dfpmmm5 4 iK>m^^)VX^{&^ 
50 b-<^K;(4g$-&-5CiAir€e-5„ ^tiX. fI^53S 
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Z^SlcTZCtb-CBZ. mWti$m53. 54«H5 
fStfcK&U cn*@7K^Eflb, . b, . b, T'^L 

t&£„ 7>-:r&^5 0©mitRtf»f1^c-x>T©i£ 

zmnzmttzKMrntm* 1 4 6 1 3 e^mm-t 
•sci^-cfts. 

[0062] ■7U-^te^*E4fcjiVrgg©& J F4 7 

©ft»)<i:i,TjBi,>.sc ^*>u c©^« 

m 8 Kjjrf £ 5 5 0 OJSI##S«r?iJffl-r-5 C t K 
5 ' fc&HB&K?* 6 ©ft»*7&S&JI 5 2 tcSJUTT 5 

.tstc-f*^****. ow, -e© 

4*- FU— Iff-AcD^tc^LiEfiiKSM^iDjtc^ 

i*9«:*«-r*. Jb3$©iaiB*>6>. c©S©c*i«±©ia 
[0063] *^ftg-c», 0 1 o tc^-sr cfc 5 tc^ma 

wcifcTts. commit, m&wmic-t ztctbic 
JIWP, . P, RZfP, ^Mm-ooMi-m^fo^ 

i> o <t £ifc©&T-as#£:fU * £ Stc & t &&<D 

»t-Ab ©£s&7 ft km A,-c&g-r * # 

[0064] — o«±«!>l/>X**— ■ ojyjb©^:? 7 w 

tjtT. coatcfcOT. 6 0Ktt-{*- FU— !f 1 2R 
C/^-f^-KU— 1©AS*®±«: 
M«T5l^>X$6 2 ?:rtI1-i*7 7 ^A-I(|i/^f 

1^7 0 tt3£@#i*ffliSSI2 1 6 1 6 4 

-^n'7 1 ©— gBfrSrtWIx.tftf^.*©^ i. ? 7 3F*9©S 

2STBIJ0ISJ9 . -£-©_hKte^7 4£13W&. ftTtC 
©7 t W/<gP»<t©^??^H*ii^^)S^*©«(*rTJ>SI 
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+7 o(c-oi,»r©ctijy±©i$iffl«. f u— if 

* - K't? ^Kr^OSSffcf Ztc#><DC<D 

2 5 4 7 5 4-f-?r#K-r^Ci^r-#-5. ftW&Wft 

^> -5 C £ tc J; 0 f#-5 C <L fe r-ft 5. 
[ 0 0 6 5 ] m 1 1 ©s£6S0S-Ctt. jfcBIt^T-^-Y 
10 F U— ft 3 1 £ ©WftlEBTS. 
H8 K^-r^g©StT5 0 ^C©fiStc65g-r-S C £ 

[00661 11 2a. 7 -f 7 0 

S^*^a^3 l©wa«:i2gf 5tSKf7 7^7 
5 5:^3 1 <t - ^^©K^KgL/c^igW^^-r., 
7 0 F«9©^ 7 4(17 7^7 1 rtfr^-T -?»StW 

©-sp^?: *- f i — iftci^wsst-r zmmi-t 

[0 06 7] mtf&^-*M;Z-2>fe&MV{y 7 -4 
Q-frWfr)hin1cmm3.-y h 1 3©ffe©HiS0S£0 1 

3 tc^f. c©S«:^-mteF(l«iSWS4 5 t 
^•7 5 £JI*.&1,>„ ^ttfflte&if^fiBW* 4 ? 7 7 
1 £3j§0frt,>7c#>. C©7 7-{^^Vt - F U-if 

5. C©t§^, ®S»J«^SQWtt*SJB56^i«(*3 1^ 

30 [0068] CftttH 9 KjjVrggtt: SI 1 

SlU 1 2 {C/F-r^gT-ii. %M&4 5 ^S^ff7tSfe« 
*m?ft\s-?1tiMV3-&M?Z>?4 t>u4 
b r S c t tc cfc *) ^j^Jf XJliMZtm.frhWL *) 
tttCimi. B8.KSTS1TB. Sj^ifAfiSc 

*im&%.m&m 1 u-t-ist5 o i©ra«:iBg 

Z>. S4©^ir-«. SStlg4 5 ^rSi^if TfeftSt^jl 
40 S«tS^4 7 ?:SWS4 5 ©firgtCffigbr C©St=f^ 

[0069] *'-C^- FU— !f^©SSfSO'&Sil!R© 

^©tsitfettsw^©* ^ e. r. si4 tcijvr i -5 & 

7 T ^ V ^ n i ^ a >(c J: «J S $ -5 C <!: ^ r ft 3 . 
C©<fc5&i*a>l3:. CTxJf^mx«*'7^©<t'5^ 
mtOktt 2 o©gp»^tt©¥JfiSMX«r*tt»® * 
*x.^>. M^ra±r^OiILSS4*^-r-2>fc&. a^© 
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[0070] i^o^ttli 4«:^-r«l:^«:sstS;K:ffl 
C»-5Ci*5-C^©*Aj:6-r. M 1 Steffi 5 tCgfisS 

^St*5fe©igf4T 5. Sgjgx£q>£^l 4K 

t ©.x £ p >©»&©&§! d ©ftgft&gTT $> 

•*>. c com&mzmmk 2 ®f&mz%±icm.? v-iw 

FU-tf^RS&8*^^l'*&c«fco-T:c©U--!f 
©ftS^Sfc^SCi^^fofcttli. HfiasUfcJ: 
•5 «: c ©Sfct^-CiUX ©x* ,iMr - * # -f * - F U — !f ^ 

©m^i^Bttc^i? ft-sgtitx* ju*-- «t o a-£ < -rs 
5 wmmmm-vrntomfczm-eft^m* (so. 
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